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No. 842,465.

Specification of Letters Patent.

Patented Jan. 29, 1907,

Application filed Avgust 3, 1904, Serial No, 219,267,

To ail whom it may concern:
Be it known that we, Grorce W. Kine,

HAaRrRY J. BARNHART, and CHARLES B. Kiva, |

citizens of the United States, residing at

5 Marion, in the county of Marion and State of
Ohio, have invented certain new and useful
Improvements in Reversible Steam-Engines,

of which the following is a specification, refer-
ence being had therein to the accompanying

to drawings,

This mnvention relates to reversible steam-

- - engines, being devised motre particularly for

‘use in connection with the crowding and
swinging engines of steam-shovels or the

15 like, although obviously capable of other ap-
plication.

"The invention relates to the type of engine
- employing a reversing-valve to control the
distribution of steam to the slide-valves,
zo which in turn control its distribution to the
engine-cylinders; and the invention has for
its object to improve the durability, . effi-
ciency, and compactness of engines of this
type.

25  To these and other ends our present inven-
tion consists in certain novel features, which
we shallnow proceed to deseribe and will then
particularly point out in the claims.

In the accompanying drawings, Figure 1

30 is a plan view. of a double engine embodying
our invention in one form. Fig. 2 is a side
elevation of the same with the crank-shaft in

- section.  Fig. 3 is an enlarged plan view of
the eylinder end of the. engine with the

35 steam-chest cover removed. Iig. 4 is afront
elevation or end view of the cylinders and
steam-chest. Fig. 5 is a vertical sectional
view taken on the line u u of Fig. 3 and look-
ing in the direction of the arrows. Fig. 6 is

40 avertical sectional view taken on the line v v
of Fig. 5 and looking in the direction of the
arrows. Fig. 7 is a similar view taken on the
line w w of Fig. 5 and looking in the direction
of the arrows.  Fig. 8 is a similar view taken

45 on the line z x of Fig. 5 and looking in the di-
rection of the arrows. Fig. 9 is a vertical
sectional view taken on the line y vy of Fig. 3
and looking in the direction of the arrows,
Fig. 10 is a vertical sectional view taken on

5o the line z z of Fig. 3 and looking in the direc-
tion of the arrows; and Fig. 11 is a detail plan
view of the reversing-valve casing split and

. flattened out, so as to show diagrammati

ally the arrangement of the steam-openings
therethrough. In Fig. 3 the slide-valves are 55
omitted, while in Figs. 6 to 9, inclusive, all of
the valves are omitted.

Before proceeding to a detailed statement
of our invention it should be noted that the
particular type of engine to which our inven- 6o
tion is shown applied in the drawings is a
double engine having two cylinders and two
pistons operating upon a common crank-
shaft; but our invention is not limited in its
broader features to this particular type of 65
engine, which is chosen chiefly for purposes
of illustration.

Referring to said drawings, 1 indicates the
bed-plate casting, to one end of which is se- _
cured a casting comprising the two cylinders 7o
2 and steam-chests 3. Between the steam-
chests is located the reversing-valve chamber
4, and below said valve-chamber between the
cylinders is located the exhaust-chamber
5. The steam-chests and reversing - valve 75
chamber are closed at the top by a removable
cover 5% Steam is admitted to the front
end of the valve-chamber by a steam-supply
pipe 6, while the exhaust-steam passes away
from the exhqust-chamber 5 through an’'ex- 8o
haust-pipe 7. The valve-chamber is divided
transversely by vertical partitions$, 9,10, and
1T, each of which is provided with a circular
opening 12 to recerve the reversing-valve
casing 13, which is in the form of a hollow 85
cylinder open at both ends and fitting the-
openings 12, in which it is fixed. The space
141in the valve-chamber 4 lying between the
partitions 9 and 10 is in communication with
the interior of the casing 13 by means of rela- 90
tively large apertures 15, and said space 14 is
provided at the bottom of the valve-chamber
with a port or passage 16, communicating
with the exhaust-chamber 5. The space 17
between the partitions 8 and 9is in communi- 95
cation with the interior of the casing 13 by
means of a plurality of apertures 18 and 19,
formed through the body of said casing, the
apertures 19 negrest the adjacent end of the

nearest the middle of the casing. Similarly
the space 20 in the valve-chamber between
the partitions 10 and 11 is in communication
with the interior of the casing 13 through a
plurality of apertures 21 and 22, the apertures rog
22 being smaller than the apertures 21 and

casing being smaller than ‘the apertures 18 100
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located nearer the adjacent end of the casing.
The space 17 is provided at its bottom with a
port 23, which communicates with a passage
24,leading to each steam-chest and communi-
cating there with a port 25. The space 20is
provided with a port 26 inits bottom commu-

cylinders and communicating with a port 28.
Kach steam-chest has a port 29 located be-
tween the ports 25 and 28 and communicat-
ing by a passage 30 with the rear end of the
cylinder and a port 31, located in front of the
port 28 and communicating by a passage 32
with the front end of the cylinder. Each
steam-chest, is further provided in its inner
wall with ports 33 at each end thereof open-

valve chamber.

35 indicates the reversing-valve, which is a
piston-valve of tubular form having a pas-
sage 36 extending therethrough from end to
end, so that steam is free to pass through said
valve, and the end portions 34 of the revers-
ing-valve chamber, as well as'the upper por-
tions of the two steam-chests, are always full
of steam at full pressure when the engines are
at work. The central portion of the valve
35 is provided externaﬁy with an annular
groove or steam-channel 37 of a length about
equal to or somewhat greater than the dis-
tance between the ports 23 and 26. The body
of the valve at each end thereof beyond this
annular steam-chest fits the interior of the
valve-casing 13 and is provided with annular
packing-rings 38, by means of which a steam-
tight fit is maintained between said valve
and -its casing. The packing-rings move
smoothly over the apertures in the valve-
casing, which apertures permit the employ-
ment of said packing-rings. The reversing-
valve is provided with a stem 39, which
passes out through a stuffing-box 40 at the
rear end of the valve-chamber and is pro-
vided at its extremity with a vertically-slot-
ted head 41, the slot whereof is engaged by a
pin 42, carried by an arm 40 on a rock-shaft
44, said rock-shaft being mounted in bearings
45 on the top of the engine-frame casting and
being provided at one side thereof with an
arm 46, to which the rod or other means by
which the reversing-valve is operated may be
attached.

Each steam-chest is provided with a hood-
ed valve 47, which is held to its seat 48 by
means of the pressure of the steam main-
tained in the valve-chest through the ports
33. This hooded slide-valve 47 is provided
with a steam-passage 49, elongated at one
end or port, as'indicated at 50, and adapted
to establish communication between the
ports 25 and 29 when the valve is in one posi-
tion and between the ports 25 and 31 when
the valve is in the other position. The slide-

valve 47 also is provided with a port or pas-
sage 51 in the form of a transverse groove in |
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the under face of said valve adapted to
establish communication between the port
28 and either one of the ports 29 or 31,
according to the position of the valve. Each
slide-valve 47 has a stem 52, which is con-
nected to an arm 53 on a rock-shaft 54,
mounted in bearings 55 on top of the engine-
frame casting. Each rock-shaft 54 exiends
beyond the side of the vertical wall 56 of the
body of the frame-casting, which is here
relavively narrow or contracted, and is pro-
vided outside of said vertical wall with a
downwardly-extending arm 57. Back of
this point the veriical poriion of the frame-
casting is widened out, as indicated at 58,
and receives vhe bearings 59 for the crank-
shaft 60, having the double crank 61. The
eccentrics 62 are located on said crank-shaft
within the vertical portion of the frame be-
tween each end of the crank 61 and the adja-
cent bearing 59, and the eccentric-rods 63
extend through openings in the -bed-plate
casting, as indicated at 64, and have their
extremities connected to the lower ends of
the corresponding arms 57.

In the operation of the structure which we
have described steam is admitted to the re-
versing-valve chamber 4 through the supply-

70
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pipe 6 and passing directly through the -

passage 36 in the reversing-valve 35 fills the
spaces 34 at the ends of the reversing-valve
chamber and exercises a practically equal
pressure on both ends of the reversing-
valve, so that the same is readily movable
in either direction, and since said valve is a
piston-valve it is not held against its seat
by steam-pressure, which further contrib-
utes to the facility with which it may be
moved. The steam also passes from the
reversing-valve chamber 4 through the ports
33 into the steam-chests 3, where it serves

95

100

105

to hold the hooded valves 47 down upon

their seats. When the reversing-valve is in
the position shown in Fig. 5, steam is cut off
from the engines. If said valve be moved
to the right of said Fig. 5, steam will pass
from the space 34 at the rear end of the re-
versing-valve chamber, through the open end
of the casing 13, and through the relatively
small apertures 19 to the port 23.

It will be understood that when the en-
gines are first started the valve 35 is moved
to the right of Fig. 3 a distance only suffi-
clent to uncover the smaller apertures 19, so
that a relative small amount of steam is
first admitted to the engines, thus preventing
them from starting with a jerk. After the
engines have been properly started the
valve 35 is moved farther over to the right
of Fig. 3, so as to uncover the larger aper-
tures 18 also, so that sufficient sieam is ad-
mitted for the full capacity of the engines.
The steam passing through the port 23

, enters the passage 24 and is thence deliv-

ered to the ports 25 of the valve-seats of the
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two steam-chests. The steam thus sup-
plied from each port 25 is distributed by the
corresponding valve 47 alternaiely io the
adjacent ports-29 and 31, while the exhaust-
steam is delivered alternately from said ports
29 and 31 to the central port 28. The
exhaust-steam from each cylinder passes
from the port 28 through the passage 27 to
the port 26, and thence through the aper-
tures 21 and 22 in the valve-casing to the
annular groove or steam-channel 37, formed
around the exterior of the central poriion of
the reversing-valve 35. This channel or
groove is always in. communication with the
exhaust port or passage 16, through which
the exhaust-steam passes to the exhaust-
chamber 5, and thence out through the ex-
haust-pipe 7. .

When it is desired to reverse the direction
of movement of the engine, the valve 35 is
moved to the left of the position shown in
Fig. 3 sufficiently to first uncover the smaller
apertures 22 above the port 26, thus admit-
ting the steam more slowly at first, the valve
being subsequently moved sufficiently for-
ward to the left to uncover the apertures 21
also. The live steam thus admitted through
the port 26 passes through the passage 27 to
the central ports 28 -in each valve-chest,
whence it is distributed by the valve 47
through the medium of the port or passage
51 alternately to the ports 21 and 31. The
port or passage 49 takes the exhaust alter-
nately from the ports 29 and 31 and delivers
it to the port 25, whence it passes through the
passage 24 to the port 23 and through the ap-
ertures 18 and 19 to the annular exhaust-
channel 37 of the valve 35, passing thence
through the port or passage 16 to the ex-
haust - chamber 5 and out through the ex-
haust-pipe 7.

It will be seen that the engine may be
readily caused to run in either directionby
shifting the valve 35 to the proper position,
and the admission of steam at the beginning
of the reversing movement may be readily
graduated through the provision of the dif-
ferent-sized apertures in the valve-casing.
It will also be seen from an inspection of Fig.
11 that these apertures are not only of differ-
ent sizes, but are also arranged in different
transverse planes relatively to the direction
of movement of the valve, so that not only
apertures of different sizes are progressively
uncovered as the opening movement of the
valve proceeds, but an increased number of
openings are also uncovered, thus further
regulating the admission of steam.

While the valve-casing 13 is not indis-
pensable, it is of material advantage, for the
reason that it permits the employment of the
packing-rings 38 to form a steam-tight fit be-
tween the reversing-valve and its inclosing
means, at the same time permitting the valve
to be so constructed as to move easily within
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the casing. The packing-rings will move
smoothly over the apertures in the casing
without catching in the same, while the em-
ployment of the usual slotted ports would
prevent such operation, and consequently the
employment of said packing-rings. Wehave
therefore provided a practically balanced
steam - tight piston-valve which may be
moved by a very light application of power
for the purpose, which is adapted to so ad-
mit the steam to the engines as to prevent
their sudden and violent starting and by
means of which the direction of movement
of the engine may be readily reversed. .
When our invention is applied to a double
engine, as in the construction chosen for-pur-
poses of illustration, it will be seen that the
arrangement of the reversing-valve and its
chamber and of the exhaust-chamber is such
that it in no way increases the amount of
space occupied by the engines, giving supe-
rior compactness and direct and short steam-
passages between the reversing-valve cham-
ber and steam-chests and between the steam-
chests and exhaust-chamber.
- We do not wish to be understood as limit-
ing our invention to the precise details of con-
struction hereinbefore described, and shown

70

75
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in the accompanying drawings, as it is ob- .

vious that these details may be modified
without departing from the principle of our
mvention. For instance, the valve-casing
is preferably made separate from the main
casting which forms the cylinders and steam-
chests, since such a construction is more
readily manufactured with less danger of
defective castings; but our invention also
contemplates the formation of the wvalve-
casing 1n one piece with the remainder of
said casting. Furthermore, although we
prefer to employ for the graduated admission
of steam the ecircular apertures of succes-
sively-increasing size shown in the accom-
panying drawings an obvious equivalent
thereof would be the employment of elon-

gated holes or slots smaller at one end and -

mcreasing in width toward the other.

Having thus fully described our invention,
what we claim as new, and desire to secure
by Letters Patent, is—

1. In a reversing-engine, two parallel cyl-
inders having their adjacent sides in contact,
steam-chests mounted on the upper sides of
said cylinders arranged to form a reversing-
valve chamber between their adjacent walls,
and a common closure for said steam-chests
and said chamber, substantially as described.

2. In a reversing-engine, a casting com-
prising two parallel cylinders having their
walls directly united, and two parallel but
separated steam-chests mounted on corre-
sponding sides of said cylinders, and a re-
versing-valve chamber formed in said casting
between side walls of the steam-chests and
an exhaust-chamber between said steam-
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